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(54) TEMPERATURE DETECT 
(11) 57-70417 (A) (43) 
(21) Appl. No. 55-146304 (22) 21.10.1980 
(71) CITIZEN TOKEI K.K. (72) FUMINORI SUZUKI(2) 
(51) Int. CI 3 . G01K7/32,G08C19/12 



•EVICE 
982 (19) JP 



PURPOSE: To manufacture a temperature detecting device whose output is digital amount and 
which can be integrated wholly, by converting a temperature signal into frequency signals and 
comparing a frequency signal with a reference frequency. 

CONSTITUTION: Voltages corresponding to temperatures are generated by a temperature detect- 
ing circuit, and the output current of a volt-ampere converting circuit is controlled by the volt- 
ages, and, moreover, the frequency of an oscillating circuit is changed by the voltages. In this 
way, frequencies corresponding to the temperatures are generated. The frequencies thus generated 
are compared with a reference frequency from a reference oscillating section, and thus, the detec- 
tion of temperatures is performed. For example, a temperature detecting circuit 13 which is stable 
to the variation in the supply voltage and which generates different voltages in accordance with 
the change in the temperature, a potential and current converting circuit 14 which generates elec- 
tric currents corresponding to the above-mentioned voltage irrespectively of the supply voltage, 
an oscillating circuit 15 which widely changes the frequency in accordance with the above-men- 
tioned electric current, and a shaping circuit 16 are connected to eac other as shown in the dia- 
gram, and the output T is compared with the frequency of a standard oscillator in accordance 
with an oscillation start signal V S w. The temperature detector of digital output is obtained in this 
way. 



(54) TEMPERATURE SENSOR 

(11) 57-70418 (A) (43) 30.4.1982 (19) JP 

(21) Appl. No. 55-147907 (22) 22.10.1980 

(71) TOKYO SHIBAURA DENKI K.K. (72) KOUJI WAKAHARA 
(51) Int. CI 3 . G01K7/36.G01K1/02 

PURPOSE: To manufacture a titled temperature sensor to be used for detecting an abnormal tem- 
perature which has a simple structure and which stably functions for a long period, by installing 
plural temperature sensitive switches which work at temperatures higher than or lower than a 
prescribed temperature between two conductors. 

CONSTITUTION : Plural temperature sensitive switches are connected in parallel between two con- 
ductors, so that they work at temperatures which are higher or lower than a prescribed tempea- 
ture. For example, a permanent magnet 18 and a magnetic material 19, both of which are elec- 
trically nonconductive, are connected in parallel by yoke materials 20 and 21, and contactors 
22a and 22b made of a magnetic substance are fitted to the terminal of the yoke materials as 
shown in the diagram. While the magnetic path passes through the magnetic substance side and 
the contactors are kept under the opened condition at temperatures which are lower than the curie 
point of the magnetic substance, the magnetic path passes through the contact piece and the 
contactors are kept under the closed condition at temperatures which are higher than the curie 
point. Therefore, when a plurality of this type temperature sensitive switches 14 are fitted in paral- 
lel between conductors 13a and 13b, and the distance up to short-circuiting locations is measured 
by an ohmmeter 31, locations where abnormal temperatures are generated can be detected. 



(54) DEVICE FOR DETECTING LOCATION OF ABNORMAL TEMPERATURE 
(11) 57-70419 (A) (43) 30.4.1982 (19) JP 

(21) Appl. No. 55-147908 (22) 22.10.1980 

(71) TOKYO SHIBAURA DENKI K.K. (72) KOUJI WAKAHARA 
(51) Int. CP. G01K7/36.G01K1/02 

PURPOSE: To manufacture a titled temperature sensor to be used for detecting the location of 
abnormal temperature which stably functions for a long period with a simple structure, by con- 
necting in series plural temperature sensitive switches which make off-operations at temperatures 
which are higher or lower than a prescribed temperature and by combining said switches with a 
device which transmits and receives pulses. 
CONSTITUTION: This device is so arranged that pulse signals are impressed from one end of a 
temperature sensor made by connecting in series plural temperature sensitive switches which 
make off-operations at temperatures which are higher or lower than a prescribed temperature, 
and reflected pulse signals from the locations of the above-mentioned temperature sensitive 
switches which make off -operations are received, and then, the locations are calculated from the 
time difference. For example, numerous temperature sensitive switches 14 which make off-opera- 
j tions at temperatures higher or lower than a prescribed temperature and which are connected in 

j series through a conductor 13a, are installed together with another conductor 13b along a pipe 11. 

When poulse signals are impressed on them from a pulse generator 31, and the returning time of 
reflected pulses is detected by a time difference detector 32, and then, the distance is calculated by 
a location orientator 33, the distance to a temperature sensitive switch which is under off-condition 
due to an abnormal temperature is obtained. 
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